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Epidemiology 



□ Up to 1 8% of hospitalized 
patients with baseline normal rena 
function experience AKI 

□ Up to 4% of hospital admissions 
are due to AKI 

□Mortality may reach up to 70% in 
AKI requiring RRT 



Kidney Disease: Improving Global Outcomes 
(KDIGO) Composite Staging of AKI 
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Table 2: Summary of original reports describing the incidence of AKI. 



Author 


no. of 
subjects 


Single/multicenter 


Patient 

population 


AKI definition 
used 


AKI incidence (%) 


Mortality 

r 

endpoint 


Mortality (%) 


Thakar et al. [3] 


325,395 


Multi 


Mixed 


RIFLE 


22 


ICU 


10.9 


Ostermann an 
Chang [4] 


41,972 


Multi 


Mixed 


RIFLE 


35.8 


ICU 

Hospital 


10.2 

12.9 


Gammelaeer et al. 

[5] 


30,762 


Multi 


Mixed 


RIFLE 


15.6 


30 days 


40 


Joannidis et al. [6] 


16,784 


Multi 


Mixed 


RIFLE 


35.5 


Hospital 


36.4 


Mandelbaum et al. 

[7] 


14,524 


Single 


Mixed 


AKIN 


57 


ICU 

Hospital 


7.1 

9.1 


Hoste et al. [8] 


5383 


Single 


Mixed 


RIFLE 


67.2 


Hospital 


13.3 


Cruz et al. [9] 


2164 


Multi 


Mixed 


RIFLE 


10.8 


ICU 


36.3 


Samimagham et al. 
[10] 


1026 


Single 


Mixed 


RIFLE 


21.7 


lyear 
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49 

2.5 RRT at 90 d 


Fonseca Ruiz et al. 

ini 


794 


Single 


Mixed 


AKIN 


39.8 


ICU 

Hospital 


25.4 

32.1 


Piccinni et al. [12] 


576 


Multi 


Mixed 


RIFLE 


42.7 


ICU 


29 


Medve and Gondos 

[131 


459 


Single 


Mixed 


AKIN 


24.4 


ICU 

Hospital 


39.3 

49.1 


Samimagham et al. 
[101 


235 


Single 


Mixed 


AKIN 


31.1 


ICU 


72.6 


Yue et al. [14] 


191 


Single 


Mixed 


AKIN 


35.5 


ICU 


48 


Abosaif et al. [15] 


183 


Single 


Mixed 


RIFLE 




ICU 


47.5 



Why kidney is easily exposed to Toxin 
and Drug 

□ Blood flow 1 /3 of cardiac output 

□ High energy demand 

□ Water reabsorption, increase 
concentration of toxic materials 

□ Tubular reabsorption and secretion of 
some drugs 



Specific Risk Factors for the Development of Acute Kidney Injury (AKI) 

in Common Clinical Situations 
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Risk Factors contd., 

Cortrast tlepnropathy 
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Causes of AKI 




f > 

4. Glomerular disease 

Anti-GBM disease 
Lupus nephritis 

Postinfectious glomerulonephritis 
Infective endocarditis 
Membranoproliferative glomerulonephritis 
Cryoglobulinemia 

IgA nephropathy/Henoch-Schonlein purpura 

J 



\ 

8. Post-renal obstruction 

Bladder outlet obstruction 
Tumors 
Renal calculi 
Papillary necrosis 

Retroperitoneal fibrosis 

/ 



\ 

5. Acute tubular necrosis 

Ischemia 
Nephrotoxins 
Rhabdomyolysis 
Radiocontrast agents 

/ 



" ^ 

6. Acute interstitial nephritis 

Drugs 

Infection 

Systemic disease 

/ 



\ 

3. Small-vessel disease 

Thrombotic microangiopathy 
Renal atheroembolism 
Small-vessel vasculitis 

__ / 



N 

7. Intratubular obstruction 

Cast nephropathy 

Drugs 

Crystalluria 

/ 



\ 

2. Renal artery 

Renal artery occlusion 

Large- or medium-vessel vasculitis 

J 



\ 

1. Pre-renal azotemia 

Hypovolemia 
Cardiac failure 
Hepatorenal syndrome 

/ 



N 

9. Renal vein 

Renal vein thrombosis 

/ 















Causes of AKI in Hospital Setting 
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renal failure 
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Nephrotoxic Agents Leading to Acute Kidney Injury 
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Causes of Pulmonary-Renal Syndrome 


Systemic vasculitis 
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Causes of Acute Kidney Injury in Patients 
with Cancer 
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Pathophysiology 
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Tubular Factors in the Development of Acute Tubular Necrosis 
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Presentation 







Detection 




Risk assessment 



Early detection 
biomarkers: 

Se*um ;MGA_. 
CjS Cl unne 
(NGAL. IL-1B. 
KIM-1 GST. 
L-FABP) 



Diagnostic 

biomarkers: 

S fr'un (N^GAl.. 
Cys C). unoe 

;nga_ kjv-ij 



Diagnostic 

biomarkers: 

Se-jm 
;,C'estnine 
u-et C>lC) 



Prognostic 

biomarkers: 

Se*u~» ;NGA_ 
C>* C. creetmre 
uraa, CRP). 
urine (NGAl. 
KiM-1 ) 





New markers 



| Table 2. AKI bk> 


marker* 
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Renal Angina 








Renal Angina equivalents 

1. Oliguria 

2. Small increases in SCr 


v jp 


X 

In the presence of renal 
angina equivalents, significant 
research is essential! 


3. Fluid overload 




1. Biomark^rs 

2. Urinary microscopy 
3- Urinalysis 



Figure 3. Renal angina 

SCr: serum creatinine; AKI: acute kidney injury 



Management 




High Risk 



AKI Stage 



1 



2 



3 



Discontinue all nephrotoxic agents when 
Ensure volume status and perfusion pressure 
Consider functional hemodynamic monitoring 
Monitor Serum creatinine and unne output 




Avoid l-yperglycemia 



Consider alternatives to radiocontrast procedures 



Nonnnvasive 





| Consider invasive diagnostic worku 




Avoid subclavian catheters if possible 
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